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Abstract: An arbitrary non-empty finite subset of consecutive integers is called an interval;an  interval 

with a minimum element and a maximum element is defined by .The function  is 

called an interval edge coloring of a graph , if all the k colors is used so that no two adjacent edges 

receive the same color and the set of colors defined on the edges incident to any vertex of  forms an 

interval. An interval edge coloring of a graph is said to be equitable interval edge coloring if any two 

color classes of a graph differ by at most one.Interval edge coloring of a grid graph and equitable 

interval edge coloring gird of diamonds , and prism graph  are found in this paper. 
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1. INTRODUCTION 

Kamalian [1] has discussed about the interval edge coloring of simple cycles in a cyclic way. He 

[2] has also obtained the results on one-sided interval edge coloring of bipartite graphs. Asratian 

and Kamalian [3, 4] have explained about the interval colorings of edges of a multigraph and they 

have also investigated the interval edge coloring of graphs. Kamalian [5] has obtained the interval 

coloring of complete bipartite graphs and trees.Kamalian [6] has also found the result on 

cyclically interval edge coloring of trees. In 2007 Gallian [7] gave the construction of the prism 

 by considering the cartesian product of the cycle  and the path . In this paper, we have 

considered the prism graphs for  or simply written by  by leaving 2. Lih [8] explained 

equitable coloring of graphs.The grid of diamonds graph was introduced by Sudha et al [9].Sudha 

et al [10] have found the equitable coloring of prisms and generalized Petersen graphs. In this 

paper, we have defined equitable interval edge coloring. We have also obtained the interval edge 

coloring of grid graphs  for all  and  and equitable interval edge coloring of grid 

of diamonds graph  for all  and and prism graphs  for all .  

Definition 1.The cartesian product of two paths  and  is said to be the grid graph and is 

denoted by . 

Illustration 1. 

The grid graph  with the vertex set  and the edge set 

 as shown in fig-1. 
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Deffinition 2.The grid of diamonds is the product of the paths  and  is denoted by  

 and is defined with the vertex set 

and the edge set 

 

where for  are the vertices of the path and for  are the vertices 

of the path . The grid of diamonds  consists of  vertices and 4mn edges. 

Illustration 2. 

The grid of diamonds  is the product of the path  with the path  by and is as shown in fig-

2. 

 
 

Definition 3.The cartesian product of the cycle  and the path  is said to be a prism graph and 

is denoted by . 

Illutration 3. 

Consider the prism graph  as per the definition 3,  is the cartesian product of cycle  with the 

path  as shown in fig-3. 

 
 

Definition 4. An edge-coloring of a graph is the coloring of edge of the graph with the minimum 

number of colors without any two adjacent edges having the same color. 
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Definition 5. In edge-coloring of a graph the set of edges of same color are said to be in that color 

class. In -edge coloring of a graph, there are  color classes. The color classes are represented by 

 where  denote the colors. 

Definition 6. An edge-coloring of a graph  with colors  is called an interval -coloring if 

all the colors are used so that the colors of the edges incident to any vertex of  are distinct and 
are consecutive. 

The smallest integer k for which the graph  is -interval edge coloring is known as the 

chromatic number of interval edge coloring of  and is denoted by . 

Definition 7. A k-interval edge coloring of a graph is said to be equitable k-interval edge coloring 

if its edge set  is partitioned into  subsets  such that each  is an independent set 

and the condition  holds for all and  

The smallest integer  for which  is equitable interval edge coloring is known as the equitable 

chromatic number of interval edge coloring of  and is denoted by . 

Theorem 1. The grid graph admits the interval edge coloring and 

. 

Proof. The grid graph  is a cartesian product of the path  with the path . 

We represent the vertices of the grid graph  by  for  as shown in 

fig-4.             

 

The maximum degree of the vertex in is . Therefore by the definition of edge-coloring we 

require minimum 4 colors. 

The function  is defined as the coloring from the edges of the grid graph  to the set of colors 

(positive integers) {1,2,3,…} as follows : 

Case (i) : Let  and  be odd 

for  

 

 

 

           (1) 
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 With this type of coloring, satisfies the definition of interval edge coloring and 

. 

Case (ii) : Let  be even and  be odd.  

We define the function  as the coloring from the edges to the color set } as follows : 

for  

        (2) 

for  

 

           (3) 

The gird graph  satisfies the definition of interval edge coloring for this type of coloring and 

its chromatic number of interval edge coloring is . We observe that the number of colors in the 

interval edge coloring and the maximum degree  are the same. 

Case (iii) : Let  be odd and  be even. 

We define the function  as the coloring from the edges to the color set } as follows : 

for  

 

        (4) 

for  

         (5) 

With this type of coloring, the gird graph satisfies the definition of interval edge coloring and 

the chromatic number of interval edge coloring is . 

Case (iv) : Let  and  are even. 

We define the function  as the coloring from the edges to the color set } as follows : 

for  

           (6) 

for  

            (7) 

The gird graph  satisfies the definition of interval edge coloring and its chromatic number of 

interval edge coloring is . 

Illutration 4. 

Consider the grid graph . We assign the colors 1, 2, 3 and 4 to the edges of  by using case 

(ii) of the theorem 1 as shown in fig-5. 
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This type of coloring the grid graph  satisfies the definition of interval edge coloring. 

Here  

Illustration 5. 

Consider the grid graph . We assign the colors 1, 2, 3 and 4 to the edges of  by using 

equation (5) as shown in fig-6. 

 

This type of coloring the grid graph  satisfies the definition of interval edge coloring. 

Here  

Theorem 2.The grid of diamonds  admits interval edge-coloring and its chromatic number of 

interval edge coloring is 4.     

Proof :The grid of diamonds  has  diamonds with  and  colums. The vertices of  

are denoted by for . In fig-7,  takes the value  if  is odd and  takes the 

value  if  is even  as shown. 

 

The function  is defined as the coloring from the edges of  to the set of colors (positive 

integers) {1,2,3,…},  as follows : 
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for  

             (6) 

       (7) 

                                  (8) 

for  

             (9) 

   (10) 

  (11) 

With this type of coloring, the gird of diamonds satisfies the definition of interval edge 

coloring and its chromatic number of interval edge coloring is  for  

Illutration 6. 

Consider the grid of diamonds . We assign the colors 1, 2, 3 and 4 to the edges of  by 

using theorem 2, as shown in fig-8. 

 

This type of coloring, the grid of diamonds  satisfies the definition of interval edge coloring. 

Here . 

Corollary 1. The chromatic number of equitable interval edge coloring of grid of diamonds  

is 4 if the product is even. 

Proof : Consider the grid of diamonds  , is even. If the product  is even, then  and  

belongs to any one of the following cases 

(i)  is odd and  is even 

(ii)  is even and  is odd 

(iii) both  and  are even 
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By using theorem 2, all the above three cases the color classes  satisfy 

the condition  for  Hence the grid of diamonds  

admits equitable interval edge coloring if the product  is even,  

Illustration 7. 

Consider the grid of diamonds . We assign the colors 1, 2, 3 and 4 to the edges of  by 

using theorem 2, as shown in fig-9. 

 

Here  for and . 

This type of coloring, the grid of diamonds  satisfies the condition for equitable interval edge 

coloring. Here . 

Theorem 3. The prism graph  for admits equitable interval edge coloring and its 

chromatic number is 3. 

Proof :The prism  is the cartesian product of cycle  with the path  . It has  vertices and 

 edges. The outer vertices of  are denoted by  for  and the inner vertices of  

are denoted by  for  as shown is fig-10. 

 

Define the function  such that no two adjacent edges receive the same 

color as follows : 

Case (i) : Let  be even.  

Define the function as the coloring from the edges to the color set } as follows : 

for  
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for all  

for  

 

 

for all  

With this type of coloring  satisfies the definition of interval edge coloring and we get 

. 

Hence the prism  admits equitable interval edge coloring and its chromatic number of interval 

edge coloring is  

Case (ii) :Let be odd.  

Define the function  for  as follows, 

 

                                                                     

for  

 

 

for  

 

 

With this type of coloring  satisfies the definition of interval edge coloring and we get 

. Hence the prism  admits equitable interval edge coloring 

and its chromatic number of interval edge coloring is  

Illustration 8. 

Consider the prism graph , and they we assign the colors 1, 2, and 3 to the edges of  by using 

equation (12) in theorem 2 of case (i), as shown in fig-11. 

 

Here  and they satisfy the condition , for 

 and . This type of coloring the prism graph  satisfies the condition for 

equitable interval edge coloring. Hence . 

 



Interval Edge Coloring of Gird Graphsand  Equitable Interval Edge Coloring of Gird of Diamonds 

and Prism Graphs  

 

International Journal of Scientific and Innovative Mathematical Research (IJSIMR)              Page 416 

Illustration 9. 

Consider the prism graph , we assign the colors 1, 2, and 3 to the edges of  by using equation 

(13) in theorem 2 of case (ii), as shown in fig-12. 

 

Here  and they satisfy the condition ,    for 

 and . This type of coloring the prism graph  satisfies the condition for 

equitable interval edge coloring. Hence . 

2. CONCLUSION 

In this paper, we have proved that grid graphs  for admit interval edge coloring. 

Further, we have considered the grid of diamonds  for all  and prism graphs  for all 

and proved it admits interval edge coloring. 
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